Abstract-D2D (Device-to-Device) communications is the hotspot of next generation of communications technology. There is a challenge that how to decrease the interference between cellular user and D2D user. Unlike resource allocation and power control, the paper proposes a new method that is network coding to reduce the interference between the cellular user and the D2D user. Adding a relay in a D2D pair and use network coding to received data stream, then broadcast to D2D pair to complete information exchange. Such programs procedures can improve the D2D communication system performance, which can be demonstrated through qualitative analysis and extensive simulation.
communication environment. The paper [11] describes the ordinary two-way relay performance and papers [12] [13] analyze the performance with consideration of the noise.
The organization of this article is as follows: We first discussed the D2D network coding model in section 2.We analysis different scheme with and without network coding in section 3. Section 4 presents the simulation results that confirm our theoretical and section 5 is conclusion.
System Model
The paper consider the D2D communication performance with network coding, the system model is shown in figure 1 .In a single cell, there is a D2D pair which consists of node A and B, this D2D pair shares resource with cellular user denoted by C-UE. All nodes are equipped with single antenna and work in half-duplex mode. In D2D mode node A and node B exchange information through relay node R and receive node will receive interference from C_UE. As shown in figure 2 , the process of information exchange between A and B using network coding transmission requires two time slots. In the first time slot, node A and B both sent information to the relay R, and then, the relay receives the data of two source terminals, the relay forms a new packet by XOR like 12 r x x x . In the second time slot, relay R sends the new packet to both A and B. The node A and B can decode the received information by self-information
Because this D2D pair is reuse resource with cell user C-UE, information transmitted in the above slots will be interfered by C-UE. But in the traditional transmission mode exchange information need four slots, the first slots node A transmits to the relay node and the second slot relay R forward data to node B; the third slot node B transmits to the relay node and the fourth slot relay R forward data to the node A. There may be one or more D2D pair reuse the same cellular user resource, so D2D communication will interference by other D2D pairs, we omit the analysis for this case.
D2D network coding performance analyses
We assume that there is no direct link between A and B, and all the channel state information (CSI) is known. The transmission signal of A and B is 
Network coding forward mode
In the first slot, node A and B simultaneously to the relay R, the relay R not only receive node A and B data but also inference from C_UE, so the signal received at relay R can be denoted by:
Where ij h is the channel state information between node i and j. From figure 3, we can know that DF mode has a better performance than AF mode. As AF mode not only amplifies the signal but also the noise and interference between cellular user and D2D user that cause system performance degradation. Therefore we have adopted the DF mode to forward the signal .Then we can derive the received signal-to-noise (SNR) of A and B denoted by:
Similarly we also can know that node B receives SNR is:
Traditional forward mode
We can conclude that the reception signal of the node A and B in the traditional forward mode：
We can know that the SNR of node A and B in the traditional mode: 
We assume that the total power is the same, so the relay R in the second and the fourth slots in the traditional forward mode transmit power is 2 P . We can conclude the system throughput as shown in figure 4 , the throughput of the system using network coding mode is higher than traditional mode. This is because using network coding can reduce slots for exchange information between node A and node B, improve the efficiency of the system ,so that increase the system throughput.
Next we comparison the two different mode impact of system outage probability, and in order to facilitate the calculation we assume that In order to analyze the system performance, we assume that the threshold is R and system interrupt if either node of A or B is lower than R. Due to the distribution of A and B are independent, the outage probability can be written as:
With the formula (11), we can know that the system outage probability can be simplified to calculate without interrupting the probability of A and B. 
Take (15) and (16) into (11), we can derive the final system outage probability.
Simulation result and analysis
We use MATLAB simulation tool to demonstrate the correctness of our formula. Simulation environment is a single cell and the distance is normalized. The distance between node A (B) and the relay R is 1 System SNR shown in figure 3 varies from -10 to 20dB. From the figure we can know that the theoretical performance of D2D communication under network coding techniques conforms to the practice, the correctness of the derived formula in this article is verified. Compare to the D2D communication without network coding, we can see that the proposed method greatly reduces the system outage probability and increase the stability of the system.
Here we investigate the power allocation problem, how to ensure the normal communication at the same time to reduce the power consumption. We introduce the concept of allocation coefficients = R C P P  , from figure 6, we can see that with the increase of allocation coefficient  system outage probability decreases. As we can see from the figure 6, the system probability falls vigorously when the allocation coefficient lies between 0 and 0.1. While in the 0.1 to 1 the performance is almost the same. Then we can infer that the system achieves its best performance when =0.1 c P P  
. From (12) we can know the outage probability can be simplified to
From (17), we can see that when  lies between 0 and 0.1,   A P r R  will be change with the different  . However
 
A P r R  tend to a fixed value when  varies from 0.1 to 1, which conforms to figure 6 and verify the correctness of our conclusion.
Conclusions
As a research of hotspot of next generation communication, D2D technology as traditional cellular communication assists communication. The paper presented a transmission scheme exploiting network coding as a support for direct D2D communication. A detail describes the D2D communication system in the cellular network at the presence of cellular interference and analyzes the performance of the system after the introduction of network coding. The proposed scheme was demonstrate through MATLAB simulation; In these simulations two modes with or without network coding were compared. The result of those simulation show that D2D communication with network coding has a better performance than D2D without network coding. At the last, we propose a simple power allocation method.
